Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-066229 
(43)Date of publication of application : 05.03.2003 



(51)lnt.CI. 




G02B 5/30 




(21)Application number : 


2001-257615 


(71)Applicant 


KYOCERA CORP 


(22)Date of filing : 


28.08.2001 


(72)lnventor : 


KYOMASU MIKIO 



(54) STRIPE POLARIZER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such problems 
that because a grid polarizer has a structure of two light 
transmitting substrates having grids adhered with an UV 
resin, the light resistance of the adhesive is an important 
factor, that the thickness is hardly controlled by the 
adhesive and that alignment of grids in parallel to each 
other is difficult. 

SOLUTION: Stripe thin lines parallel to one another 
made of a metal and a light transmitting material 
covering the lines are deposited to form a multilayer on 
one surface of a light transmitting substrate, however, 
the stripe thin lines are arranged not to overlap the stripe 
thin lines in other layers. 
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• . * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stripes-like polarizer characterized by the thing which become one side of a light 
transmission nature substrate from a metal, and which was arranged so that the wrap light transmission 
ingredient of each other might be deposited on a multilayer for an parallel stripes-like thin line and this 
parallel and the stripes-like thin line between each class might not be lapped. 
[Claim 2] The stripes-like polarizer according to claim 1 characterized by using at least one sort of a 
tungsten, molybdenum, gold, chromium, silver, copper, and aluminum as the above-mentioned stripes- 
like thin line. 

[Claim 3] The stripes-like polarizer according to claim 1 characterized by using at least one sort of glass, 
Pyrex, and a quartz as the above-mentioned light transmission nature substrate. 

[Claim 4] The stripes-like polarizer according to claim 1 characterized by using at least one sort of Si02, 
Si3N4, and Si, Ti02 and Ta 205 as the above-mentioned light transmission ingredient. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the polarizer which is the 
component part of an isolator used for the purpose which prevents the return light to the laser diode used 
for transmitting modules, such as optical communication. 
[0002] 

[Description of the Prior Art] Conventionally, the laser module used for optical communication, 
especially a long-distance communication link, etc. has the return light from a module, a fiber, etc. as a 
factor which bars this stable oscillation, although the stable laser oscillation with little output fluctuation 
is demanded. As components except this return light, the polarization-dependent isolator is used well. 
[0003] This isolator consists of a polarizer, Faraday rotator, and a magnet, and has been a big technical 
problem from when low cost-ization of these members reduces the price of the transmitting module for 
optical communication. 

[0004] As this solution, the shot polarizer given in JP,2000-2841 17,A attracts attention as a new 
component recently. The thin line which was able to be obtained only by extension of a silver granule 
child or a copper grain child is twisted with development of the detailed technique of a semiconductor 
integrated circuit until now at the background that such a component began to be examined to have 
come to be obtained by the etching technique. 

[0005] As shown in drawing 4 and 5, the copper grid thin line 2 is formed in the light transmission 
nature substrate 1 , other light transmission nature substrates 1 which have the grid thin line 2 with which 
a pitch differs from this are made to counter mutually, and the polarizer is formed for these by 
lamination and making it harden with the UV adhesives 3. 

[0006] The formation approach of the grid thin line 2 is as follows. First, ion cleaning is performed for 5 
minutes, whenever [ substrate stoving temperature ] is made into 250 degrees C, and 1000 A of copper 
thin films is vapor-deposited. Besides a sensitization resist is applied and the parallel pattern is exposed 
by the 2 flux-of-light interference exposing method. The interference period is changed by changing 
whenever [ incident angle / of this beam ]. After developing the exposed resist, dry etching is performed 
and the grid thin line 2 is formed, 
il [0007] the principle of this polarizer — a large number — the line of a book, if the grid construction 
[ i which arranged the metal (grid thin line 2) in parallel the fixed period is taken and the period of a grid 
:; pattern with high conductivity is made smaller than the wavelength of signal light a line — the 

I component (p polarization) of an electric field vector which vibrates in parallel to a metal is reflected or 
absorbed alternatively, and since a component (s polarization) perpendicular to this is absorbed, it 
functions as a polarizer which makes single polarization. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem in the conventional structure is in the 
point of making two light transmission nature substrates 1 rivaling using UV resin 3. One is the point of 
using UV resin 3. 
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[0009] The effective approach of lowering the price of an isolator is making the dimension of 
components small, and being reduced to 0.1-0.2mmphi in the future, although the beam diameter of 
laser serves as a dimension of current and 0.3-1.0mmphi is expected. The optical coupling power with 
the present laser diode is five to 10 mW, and if this is converted into per square cm2, it will be set to 2 
cm 0.64-1. 28 W A This serves as 64 - 12828 W/cm2 in the future for a miniaturization. Thus, when light 
energy goes up, the lightfastness of the UV resin 3 by exposure poses a problem. Moreover, it is 
necessary to carry out alignment of the two light transmission nature substrates 1 in parallel, and to 
connect, and, for this reason, has the fault which can take a large substrate dimension neither from that 
the approach of alignment becomes difficult, nor generating of the internal stress by the difference in the 
cure rate by the heterogeneity of UV luminous energy. Furthermore, it also has the fault that control of 
the thickness of UV resin 3 affects the engine performance. 
[0010] 

! [Means for Solving the Problem] In view of the above, this invention deposited the wrap light 
transmission ingredient on the multilayer for a stripes-like thin line and this parallel to each who 
becomes one side of a light transmission nature substrate from a metal, and it arranged it so that the 
stripes-like thin line between each class might not be lapped. 

I [001 1] As a stripes-like thin line, we decided to use at least one sort of a tungsten, molybdenum, gold, 
chromium, silver, copper, and aluminum. 

[0012] As a light transmission nature substrate, we decided to use at least one sort of glass, Pyrex, and a 
quartz. 

[0013] As a light transmission ingredient, we decided to use at least one sort of Si02, Si2N3, and Si, 

Ti02andTa205. 

[0014] 

[Embodiment of the Invention] Drawing explains the operation gestalt of this invention below. 
[0015] As shown in drawing 1 and 2, the stripes-like polarizer of this invention equips one side of the 
light transmission nature substrate 1 with the wrap light transmission nature ingredient 4 for the 1st 
stripes-like thin line 5 and this, and forms the wrap light transmission nature ingredient 4 for the 2nd 
stripes-like thin line 6 and this on this. 

[0016] In order to manufacture such a stripes-like polarizer, after forming a metal in the light 
transmission nature substrate 1 by vacuum evaporationo, sputtering, or ion plating, applying a resist to 
this and performing photoengraving process, the 1st stripes-like thin line 5 is formed by UHF-ECR 
plasma etching. 

[0017] Next, with a CVD technique, the light transmission nature ingredient 4 is formed, a metal is 
formed on it, by the same approach as the above, the 2nd stripes-like thin line 6 is formed, further, the 
light transmission nature ingredient 4 is covered from a top, and a polarizer is completed. Although not 
shown in . Fig. where the stripes-like thin line which is a metal layer is protected from corrosion by this 
light transmission nature ingredient 4, AR coat is formed in both sides of the above-mentioned polarizer, 
and the structure of stopping the reflection factor in each field is taken. 

[0018] In formation of the light transmission nature ingredient 4, it is necessary to make the refractive 
index in agreement with the light transmission nature substrate 1 . Thereby, it is for stopping the 
reflection factor in this field. 

[0019] As a light transmission nature ingredient 4, organic materials strong against an elevated 
temperature to some extent, such as an inorganic material of Si02, Si3N4, Si and Ti02, and Ta205 
grade, a resist, and a lamination, are suitable, although Si02 can be considered as one of the light 
transmission nature ingredients 4 — this formation approach of Si02 ~ an elevated temperature CVD, 
low temperature CVD, and high pressure - there is CVD etc. These selections are for doubling the value 
of a refractive index with the light transmission nature substrate 1 used as a substrate. 
[0020] although the stripes-like thin lines 5 and 6 are what consists of a metal — formation of the above- 
mentioned light transmission ingredient 4 - an elevated temperature - when using CVD, it is required 
that a refractory metal should be used as stripes-like thin lines 5 and 6. This is because deformation of a 
metal poses a property top problem, on the other hand - formation of the light transmission ingredient 4 
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- low temperature CVD and high pressure - when using CVD, it comes out enough with a low-melt 
point point metal. 

[0021] As a refractory metal which accomplishes the stripes-like thin lines 5 and 6, molybdenum and a 
tungsten are raised and gold, silver, copper, Cr, and aluminum are raised as a low-melt point point metal. 

[0022] As a light transmission nature substrate 1, quartz glass, Pyrex (trademark), and the other common 
glass of BK7 grade are suitable. 

[0023] Moreover, the stripes-like thin line 5 of the above 1st and the 2nd stripes-like thin line 6 are for 
raising the selectivity of the component (p polarization) of an electric field vector which this heightens 
diffraction or reflective effectiveness and vibrates in parallel with the stripes-like thin lines 5 and 6, 
although it is made to have not lapped mutually. 

[0024] Although it can form with high precision in the stripes-like polarizer of this invention so that the 
stripes-like thin lines 5 and 6 may not be lapped in this way, the reason is explained using drawing 3 . 
[0025] In drawing 3 , further, the 1st stripes-like thin line 5 is formed in the light transmission nature 
substrate 1, the light transmission nature ingredient 4 is formed on it, and the 2nd metal membrane 10 
for forming the 2nd stripes-like thin line 6 is formed, and although not illustrated, the resist film is 
formed. Since the thickness of the 2nd metal membrane 10 is thin, it has the 1st stripes-like thin line 5 of 
a substrate observed. Moreover, since a level difference arises between the 1st stripes-like thin line 5 and 
the light transmission nature ingredient 4 even if it thickens the 2nd metal membrane, the edge is 
observable to a line. For this reason, if it doubles with this mark, and it doubles so that the 2nd 
alignment mark 9 formed on the mask 7 may be in agreement with the 1st alignment mark 8 of the 
above since the 1st alignment mark 8 in which the 1st stripes-like thin line 5 was formed can be caught 
easily, mask alignment can be performed correctly and easily. 

[0026] Furthermore, the error when carrying out mask ****** can be put in within the limits of it by 
making the difference in the magnitude of this 2nd alignment mark 9 and the 1st alignment mark 8 into 
permissible variation of tolerance (for example, that difference being set to 0.05 micrometers.). 
[0027] The 1st and 2nd stripes-like thin line 5 and 6 may be subdivided and made in a chip dimension, 
or, similarly may make the whole mask. Moreover, although the above-mentioned operation gestalt 
showed the two-layer example, these activities can be repeated further and a polarization property can be 
further raised by multilayering. 

[0028] A stripes-like thin line needs to make that spacing smaller than the wavelength of signal light, 
and, for this reason, below its quarter-wave length is still more desirable as much as possible. For 
example, in the case of 1.31 -micrometer wavelength, in the case of wavelength (0.33 micrometers or 
less and 1.55 micrometers), it is desirable [ spacing / spacing ] to be referred to as 0.39 micrometers or 
less. Moreover, as for the width of face of a thin line, it is desirable to make it as small as possible, since 
superfluous loss of a signal is influenced, it is balance with a manufacturing technology and it is 
desirable to be referred to as 0.05-0.1 micrometers. Too, below the wavelength of spacing of the 1st 
stripes-like thin line 5 and the 2nd stripes-like thin line 6 is desirable, and below its quarter-wave length 
is desirable from correspondence with reflection. 
[0029] 

[Example] The stripes-like polarizer shown in drawing 1 as an example by this invention was produced. 
Quartz glass was used as a light transmission nature substrate 1 . After carrying out bombardment of this 
substrate at first with the sputtering system and making a front face into clarification, 1000 A of tungsten 
film was formed by sputtering. When the adhesion of a tungsten and a quartz substrate is bad, forming 
200A of Ti film in between is also considered. POJIREJISUTO was applied to this following substrate 
and the aperture whose width of face is 0.3 micrometers and whose spacing is 0.07 micrometers was 
formed by photoengraving process. UHF-ECR plasma etching removed the tungsten film using this 
aperture. Consequently, the 1st [ whose width of face is 0.06 micrometers ] stripes-like thin line 5 whose 
spacing is 0.31 micrometers was done. The reason to which width of face became narrow is because 
POJIREJISUTO is used. 

[0030] next, the above-mentioned substrate - an elevated temperature - the oxide film which forms the 
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light transmission ingredient 4 by CVD — lambda(2m+l)/4 (lambda= 1.55 micrometers) of thickness 

formation « it carried out. Thickness was set to 0.39 micrometers in this example. 

[0031] Furthermore, the tungsten film was formed by the same approach as the above on this, and mask 

alignment was performed by the approach shown in drawing 3 , and we formed the 2nd stripes-like thin 

line 6, and decided to cover this with the oxide film which forms the light transmission ingredient 4. 

Since mask alignment precision is set to 0.02 micrometers, the doubling precision of the 1st stripes-like 

thin line 5 and the 2nd stripes-like thin line 6 is contained in this range. 

[0032] Finally, the antireflection film was formed in both sides by the oxide film and four layer 

membranes of Ti02, and the polarizer was completed. The place and the satisfaction **** result of 

having measured the polarization property in the insertion loss of the obtained polarizer and the list are 

obtained. 

[0033] Differing from the conventional approach is the point that formation of the light transmission 
nature ingredient 4 has determined spacing of two stripes-like thin lines 5 and 6 by this invention to 
forming by resin conventionally, and, for this reason, it has the marked controllability compared with 
the thickness control of resin. (Incidentally according to this method, **5% of target thickness is 
possible.) 

Moreover, since mask alignment equipment can be used for the alignment precision of two stripes-like 
thin lines 5 and 6 by this invention to the ability to do only in the alignment in a microscope etc. 
conventionally, high degree of accuracy has realized the doubling precision very much with **0.02 
micrometers. 
[0034] 

[Effect of the Invention] Thus, by having adopted the layer structure of the stripes-like thin line which 
does not lap mutually according to this invention A metal thin line can be formed in a light transmission 
nature substrate by vacuum evaporationo, sputtering, ion plating, etc. moreover, a light transmission 
ingredient Since it can form by CVD etc., a creation process becomes easy since alignment of a metal 
thin line can be performed by mask alignment, and UV resin etc. is not used, lightfastness is high, and 
since thickness of a light transmission ingredient can also be performed by the thickness control of 
CVD, the polarizer whose engine performance was stable can be offered. 



[Translation done.] 
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